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ing antibodies to c(1, (~3, and (xVI33 integrins as well as a non- 
blocking (z5131 antibody had no affect. MAP kinase activation 
was associated with increased phosphorylation of pyk2 but not 
focal adhesion kinase. Subsequent to MAP kinase activation 
increased phosphorylation of c-Jun and the NFkB inhibitor lkB 
was noted, followed by increased pro- and activated MMP-13 in 
the conditioned media. Inhibitors of MEK and p38 were both able 
to inhibit he increased MMP-13 production while the interleukin 
1 receptor antagonist protein did not. However, the IL-1 receptor 
antagonist partially inhibited fibronectin fragment induced activa- 
tion of MMP-13. 
Conclusion: These results suggest that disruption of chondro- 
cyte binding to a native matrix by a5bl blocking antibodies or 
fibronectin fragments stimulates integrin-mediated MAP kinase 
activation resulting in increased production and release of pro- 
and active MMP-13. Autocrine production of It_-I results in addi- 
"tional MMP-13 activation. 
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ONCOSTATIN M INDUCES COLLAGEN DEGRADATION IN 
HUMAN ARTICULAR CARTILAGE 
LM Atlev. K Carlson, TA Pietka, DR Eyre 
Department of Orthopaedic and Sports Medicine, University of 
Washington, Seattle, WA, USA 
Aim: This study investigated the effect of oncostatin-M (OSM) on 
collagen degradation in explants of human articular cartilage. 
Methods: Monoclonat antibody (mAb) 2B4 was raised against a 
sequence from the C-telopeptide cross-linking domain of type 11 
collagen and recognizes a neoepitope of matrix metallopro- 
teinase cleavage. Full thickness plugs of human articular cartilage 
from the tibial plateau (banked tissue) or femoral condyle (surgi- 
cal amputation) were cultured in DMEM at 37°C in the presence 
or absence of recombinant human OSM (50 ng/ml) for up to 4 
weeks. Conditioned media were collected every 7 days and 
assayed for collagen fragments by competition ELISA based on 
mAb 2B4. Cartilage plugs were recovered after 1, 3 or 7 days of 
culture for immunohistochemical analysis using mAb 2B4. 
Results: Assay of the culture media showed elevated levels of 
2B4 epitope in OSM-treated cartilage plugs after 14 days of cul- 
ture (OSM-treated 29.8 ± 5.3 ng/ml vs control 15.5 ± 3.4 ng/ml, P 
= 0.006). By day 28, medium 2B4 epitope levels reached 208,0 
± 102.0 ng/ml for OSM-treated plugs compared with 39.0 _+.+ 7.0 
ng/ml for control plugs (P = 0.045). Cartilage plugs analyzed for 
2B4 epitope by immunohistochemistry showed strong pericellu- 
lar staining in plugs treated with OSM for 3 to 7 days. The 2B4 
signal was virtually absent from control plugs cultured without 
OSM, and from plugs cultured with OSM for tess than 3 days. 
Conclusion: OSM, a proinflammatory c tokine found in high lev- 
els in human rheumatoid synovial fluids, induces collagen degra- 
dation in human articular cartilage in vitro. Degraded collagen 
fragments are seen in the tissue after 3 to 7 days of OSM-treat- 
ment, sooner than reports of collagenase upregulation following 
cytokine stimulation. The findings support a concept that 
telopeptidase activity initiates collagen fibril degradation in this 
system. 
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ATP INDUCED-PROSTAGLANDIN E2 SYNTHESIS IS MEDI- 
ATED BY ERKI/2 AND P38 MAP KINASES VIA P2Y RECEP- 
TORS IN ARTICULAR CHONDROCYTES 
S. Thidon 1,L Humbert ~, G Bereziat 1, F Berenbaum ~ 2 
~UMR CNRS "Physiology and Physiopathology" UPMC-Paris 6, 
. 2 . , 
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Aim: The aim of this study was to assess the effects of ATP on 
the secretory profiles of prostanoids and the coupled signaling 
and enzymatic events in primary cultured monolayers of rabbit 
articular chondrocytes. ATP is an inflammatory mediator that is 
released from immune cell activation and damaged tissue at sites 
of inflammation. 
Results: ATP increased PGE2 release in a dose dependent fash- 
ion, with an activation threshold at 10 mM ATP and a 4.7-fold 
increase in PGE2 output at 100 mM ATP. ATP-induced PGE2 was 
detectable as soon as 2 rain, and reached maximum level at 1 
hour. Purinoceptor agonists stimulated PGE2 release by the 
chondrocytes with the following rank order of potency ATP = UTP 
ATPgS > ADR Adenosine was ineffective. The P2 receptor selec- 
tive antagonists suramin and reactive blue-2 inhibited ATP- 
induced PGE2 release. These results strongly suggest that ATP 
causes the release of PGE2 via the stimulation of P2Y receptors. 
Furthermore, extracellular nucleotides stimulated a rapid, tran- 
sient and concentration-dependent activation of stress- and 
mitogen activated protein kinases (SAPK and MAPK), respective- 
ly p38 and ERKI/2, as measured by phosphorylation of the both 
kinases. The activation of p38 kinase and ERKI/2 by ATP and UTP 
was dose dependently attenuated by suramin. 
To understand the enzymatic cascade implicated in the ATP 
dependent PGE2 release, we first tested AACOCF3, an inhibitor 
of cPLA2 and BEL, an inhibitor of the iPLA2. The response 
induced by ATP was not affected by BEL and completely blocked 
by AACOCF3, suggesting that cPLA2 mediated the release of 
PGE2 in response to purinergic agonists. A complete blockade of 
the ATP-induced PGE2 release was observed with each inhibitor 
of the MAPKinases PD 98059 and 5B203580. In contrast, the 
release of arachidonic acid in response to ATP was only affected 
by PD 98059, suggesting that cPLA2 activation was mediated 
through activation of the ERKI/2 MAPKinase. The following enzy- 
matic events were investigated with the use of NS-398, a selec- 
tive COX-2 and PGE-synthase inhibitor and SC-560, a selective 
COX-1 inhibitor. Both of them prevented ATP-induced PGE2 
release. 
Conclusion: We conclude that extracellular ATP, acting via P2Y- 
purinoceptors, stimulates PGE2 release from articular chondro- 
cytes and thus may have physiological and pathological effects 
in articular cartilage. 
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TURNOVER 
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Aim: The aim of this study was to track the process of aggre- 
canolysis in intact bovine articular cartilage (BAC) induced by 
recombinant human interleukin-lb (IL-1) or by the action of 
recombinant human aggrecanase-1 (rhAgg-1) in vitro using 
immunocytocheimcal methods. 
Methods: 
BAC plugs were cultured in the presence or absence of IL-1 for 
3, 7, or 18 clays and sections were obtained for immunostaining. 
In the rhAgg-1 experiments, BAC sections were incubated with 
rhAgg-I conditioned media at 37°C for up to 24 hours. Rabbit 
anti-sera generated against two of the proposed chondroitin sul- 
fate (CS) rich domain cleavage sites as well as the interglobular 
domain (IGD) cleavage site of the aggrecan molecule were used 
to follow the generation of neoepitopes. Neoepitope staining was 
performed using an indirect immunoperoxidase technique on 
floating sections in microtiter plates. Serial sections of BAC were 
also stained with safranin 0 to follow glycosaminoglycan (GAG) 
loss. 
Results: In both models, generation of neoepitopes was time 
dependent. Initial cleavage was shown to occur within the CS rich 
domains, followed by cleavage within the IGD. Sections from 
SAC stimulated with IL-1 for 3 days resulted in an increase in 
staining for CS cleavage sites. Staining for both CS and IGD 
cleavage sites was elevated within the cartilage matrix of BAC 
cultured for 7 days. After 18 days of IL-1 stimulation, neoepitopes 
from CS rich domain cleavage sites were undetectable. 
Sequential neoepitope generation in sections digested with 
rhAgg-I for 24 hours was similar to that in BAC stimulated with IL- 
l for 7 days. Serial sections stained with safranin 0 revealed that 
GAG loss co-localized with the aggrecanase generated neoepi- 
tope within the IGD. 
Conclusions: Sequential cleavage observed in our studies for 
intact cartilage is in good agreement with those described previ- 
ously for isolated aggrecan. 
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BMPs STIMULATE CARTILAGE MATRIX GENE EXPRESSION 
MB Goidring, M Osaki, L Tan, BK Choy 
Beth Israel Deaconess Med Ctr, Harvard Medical School, 
Boston, MA, USA 
Bone morphogenetic proteins (BMPs) are among the most potent 
inducers of chondrogenesis. Our objective was to determine 
whether BMPs could enhance the expression of chondrocyte- 
specific genes in human immortalized chondrocytes, in which a 
high rate of proliferation is associated with decreased matrix syn- 
thesis. Either BMP-2 or BMP-4 increased the levels of type II col- 
lagen (COL2A1) and aggrecan (AGG) mRNAs in monolayer cul- 
tures of the temperature-sensitive articular chondrocytes, 
tsT/AC62, incubated at 320C (permissive temperature), 370C and 
390C. Relatively high levels of biglycan and decorin mRNAs were 
expressed in monolayer cultures. A slight increase in biglycan 
mRNA in response to BMP-2 or -4 was observable, while incu- 
bation with the BMPs did not appear to affect the already high 
levels of decorin mRNA. Either BMP-2 or BMP-4 also dramatical- 
ly increased the levels of COL2A1 and AGG mRNAs in alginate 
cultures at all temperatures. The levels of decorin mRNA were 
lower in alginate cultures and were increased by incubation with 
BMP-2 or 4. Both BMP-2 and 4 also increased the synthesis and 
secretion of all three proteoglycans analyzed by [35S] sulfate 
incorporation and SDS-PAGE. In coincubations, IL-1 blocked 
BMP-2-stimulated COL2A1 mRNA, whereas BMP-2 prevented 
IL-l-mediated inhibition of AGG mRNA and stimulation of MMP 
mRNAs. While BMP2 and 4 were equipotent in stimulating 
COL2A1 and AGG mRNAs, 3 other BMPs had differential effects. 
BMP-9 increased COL2A1 to a greater extent than AGG mRNA. 
BMP-12 was a potent stimulator of COL2A1 mRNA but had no 
effect on AGG mRNA levels. Finally, BMP13 increased AGG but 
not COL2A1 mRNA levels. Similar effects of BMPs were noted in 
the more rapidly proliferating T/C-28a2 and C-28/12 cells cul- 
tured in serum-free medium containing 1% Nutridoma. Infection 
of these cells with an adenovirus expressing BMP-2 increased 
the levels of BMP-2 mRNA. However, cell proliferation decreased 
dramatically within a few days and long-term cultures could not 
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be maintained after passage. These results are consistent with 
the function of BMP-2 as a differentiation factor. The antiprolifer- 
ative effects of BMPs may also explain why we were not able to 
observe stimulation by BMP-2 of COL2A1-luciferase activities in 
transient transfections, which require proliferating cells. However, 
COL2A1 promoter activity in the absence or presence of the 
intronic enhancer was increased by BMP-2 in the presence of 
IGF-1. These results indicate that combinations of anabolic fac- 
tors may be required to achieve the full chondrogenic potential 
chondrocytes during cartilage repair. 
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THE PROTECTIVE EFFECTS OF CALCIUM PENTOSAN 
POLYSULFATE ON CALIFIED CARTILAGE INTEGRITY IN 
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MODEL OF OSTEOARTHRITIS 
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Aim: The aim of this study was to investigate the effects of the 
potential structure-modifying osteoarthritis (OA) drug CaPPS on 
the changes of articular cartilage (AC) and subchondral bone 
(SCB) in the medial compartment of an ovine OA model. 
Methods: Twelve of 18 aged ewes were subjected to bilateral lat- 
eral meniscectomy to induce OA. Six of the OA ewes were 
administered a twice weekly dosage of 20mg/kg of CaPPS for 24 
weeks (OA+CaPPS), the others were non-treated controls (OA). 
The remaining six animals were used as normal controls (NOC). 
All animals were sacrificed and joints processed for histomor- 
phometric and bone mineral densitometric (BMD) analysis at 26 
weeks. Toluidine blue and Masson trichrome stained sections of 
the medial femoral condyle (MFC), and medial tibial plateau (MTP) 
were examined by computor assisted densitometry (CAD). AC 
damage of mid-coronal osteochondral sections were assessed 
using a modified Mankin scoring system. Morphometric parame- 
ters measured by CAD included: the thickness of the uncalcified 
cartilage (UCC), calcified cartilage (CC) and subchondral bone 
plate (SCP). 
Results: BMD (g/cm 2) of the SCB in the MFC of the OA+CaPPS 
(0.762-0.1) and OA (0.767-0.1) animals were significantly lower 
than the NOC (0.916-0.12) (P<0.0001; P<0.0004), butthe modified 
Mankin scorings were significantly higher than the NOC values 
(OA+CaPPS, P<0.02; OA, P<0.007). Although there were no sig- 
nificant differences between the UCC or SCP in the MFC and 
MTP of the OA groups, the thickness (m) of the CC in the MFC 
(210-51) and MTP (175-46) of the OA+CaPPS-treated group were 
significantly lower than the OA group (255-27) (P<0.0001). 
Conclusion: This animal model of OA produced widespread 
changes on AC and SCB in both the OA and adjacent (medial) 
non-OA compartments of the knee joints typical of those 
described for early human OA. CaPPS retarded the progression 
of GA changes in UCC, CC and BMD in the medial compartment 
of this model. 
